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SECTION I

INTRODUCTION

A. BACKGROUND

The Voice Switching and Control System (VSCS) Program will implement a

voice communications system in Air Route Traffic Control Centers (ARTCCs)/Area

Control Facilities (ACFs) that will meet current and future air traffic opera-

tional requirements. The VSCS will perform the intercom, interphone, and air-

to-ground voice connectivity and control functions. An Operational Require-

ments Team (ORT) comprising air traffic controllers from each region in the

country was assembled to specify the user's requirements and to represent the

userls interests during the development of the VSCS. The "Air Traffic Service

Operational Requirements" document was prepared on the basis of careful delib-

eration by the team and is the principal user's input to the VSCS design

effort.

Air traffic controllers will access the VSCS communications capabilities

through a VSCS display panel that will display air-to-ground and ground-to-

ground communications control, facilitate remote equipment selection and oper-

ational status reporting, and support air traffic control internal functions.

The display panel and information formats contained thereon are the primary

interface between the air traffic controllers and the VSCS, and they are cri-

tical elements of the VSCS. Although numerous display formats could be used,

they must satisfy the air traffic operational requirements, present informa-

tion in a consistent and logical format, and be easy to use. The planned

facility consolidation and equipment standardization require that all VSCS

displays be adaptable to varying communication workloads and work assignments

and provide for the display of passive information (such as selected fre-

quency, transmitter/receiver sites, or available telephone lines) and active

' % ?' ' f-¢ '.'i,,4,;, 2,' g.j;, : ? '. :. ..?,? .1-i 2



information (such as status of incoming/outgoing air or ground comunica-

tions). The integration of the VSCS display panel into sector suite consoles

also requires a much more compact display panel than the current comnunica-

tions equipment provides. Because the display panel is so vital to the VSCS,

early validation of the user's requirements for the display panel became an

important step in the design process. Thus, a realistic simulation of alter-

native display approaches was pursued as a means to involve the Operational

Requirements Team and validate the user's requirements.

B. PURPOSE AND SCOPE

A simulation of display alternatives that represent different arrange-

ments of the required functions and features, given equipment constraints

assumed for each alternative, was conducted. The purpose of the simulation

was to determine whether or not the implementation of the requirements in

terms of the information content and controller actions required for each

alternative display panel was consistent with the air traffic controllers'

intent. The Operational Requirements Team was convened to evaluate the

alternatives and to select a preferred approach. This report documents the

entire simulation and evaluation activity which includes the identification

of the initial display requirements, selection, simulation and evaluation of

three alternative formats, and finally, the definition and simulation of a

final modified display format.

C. OBJECTIVES

1. Design Objectives

The challenge facing the VSCS display effort is to design a user-

system interface that is easy to use, smaller than the current system, and

1-2
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achieves flexibility. Simplicity for the users will be introduced by mak-

ing the format and content of the displays consistent for the different air

traffic controller positions and by designing a user-friendly interface that

takes into account human factors considerations. Reducing the size will be a

major accomplishment. Switches and controls that occupy five square feet of

space in today's system must be reduced to an 8 inch by 22 inch display area,

or smaller. Finally, a display panel that satisfies the variety of communi-

cations capabilities will ensure flexibility to meet changing air traffic

needs.

2. Evaluation Objectives

The objectives of the evaluation were to select a preferred display

alternative, taking into consideration the ease of executing functions and the

ease of observing status, reach agreement with the air traffic controllers

participating regarding the modifications and improvements needed, and arrive

at a display alternative concept that could be built for a hardware demonstra-

tion.

D. APPROACH

A pre-prototype demonstration using a human interface test bed facility

was implemented to examine display panel design formats. This approach was

selected because it has been demonstrated to be an effective design tool.

That is, it allows rapid prototyping and testing of design alternatives with-

out physically building the units. Design iteration and modification can be

accomplished in a short period of time and for significantly lower cost than

could otherwise be accomplished, and the design can be validated through

simulation before it is implemented in hardware.

1-3
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Three alternative formats were defined to perform the same set of

functions, but using three different display devices. The selection of the

hardware and formats was based on a review of the operational requirements for

4 the display identified in the "Functional Requirements for Voice Switching and

Communications System" and the "Operational Requirements-Voice Switching and

Control System" documents, as well as a survey of currently available entry

and display devices. The implementation of the three formats was reviewed,

iterated, and modified by personnel at JPL and FAA headquarters. The Opera-

tional Requirements Team was then convened to systematically evaluate each

alternative in terms of ease of executing functions and observing status and,

finally, to choose a preferred alternative. Further modifications were

suggested and implemented for a final demonstration.
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SECTION II

SELECTION OF ALTERNATIVES

A. DISPLAY REQUIREMENTS

The VSCS display panel must fulfill the requirements of the air traffic

controllers. The operational requirements that constitute the baseline for the

communications display panel were identified and are listed in Table 2-1. The

communications functions, user actions, and status functions needed to satisfy

the requirements were then specified. Table 2-2 lists the different comnunica-

tions functions that can occur. External actions that will cause a change in

status on the display for a position (e.g., incoming ground-to-ground (G/G)

calls or receive radio voice) were also identified and are listed in Table 2-3.

No communications should be automatically disconnected--it will take an action

by the controller at either the calling position or at the called position.

Table 2-4 lists the various communications states that are required. For

example, the current state of every possible connection must be retained

even when it is not visible on the display.

Another requirement is that the display panel must include an indirect

access (IA) function, which is used for dialing or for entering special func-

tion key codes. For the purposes of the simulation, a pseudo numbering scheme,

presented in Table 2-5, was used to demonstrate the required IA functions.

Status indicators used in the display can be either ON or OFF, or they

can show various active status states through different blinking rates. The

*requirements are listed in Table 2-6.

These requirements were used as the basis for selecting the appropriate

technologies, for providing the input for designing the format layouts, and to

guide the method of implementation. Operational sequences were developed to

2-1



Table 2-1. Operational Requirements for VSCS Display Panel

Physical Features

o 8 in. h x 22 in. W x 7 in. d (tentative)
o 4 to 12 radio frequency pairs
o 50 Direct access (DA) pushbuttons

Selection and Other Functions

0 Adjustments

- Brightness for display and indicators
- Volume control for headset, loudspeaker, chime

0 Headset/Loudspeaker
- Routing for G/G, A/G by frequency
- Transfer disable for radio

o Main!Standby selection of transmitters/receivers
o Transmit
o Receive
0 DA
0 IA and IA keypad
o Release
o Hold
o Conference
o Transfer
o Monitor
o Position relief briefing

Status Indicators

o Headset/Loudspeaker transfer disable: OFF, ON
o Emergency frequency in use: OFF, ON
o Main/Standby mode: OFF, ON
o Transmit status: OFF, STEADY, FLUTTER
o Receiver status: OFF, STEADY, SYLLABIC FLUTTER
o Lockout to A/G PTT
o DA: OFF, STEADY, FLASH, FLUTTER, WINK
" Indirect access: OFF, STEADY, FLASH, FLUTTER, WINK
" Incoming override: OFF, STEADY, FLASH
o Conference: OFF, STEADY
o Transfer: OFF. STEADY
o Call forwarding: OFF, ACTIVATED

2-2
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Table 2-2. VSCS Air and Ground Communication Functions

Air-to-Ground
Transmission on the frequency:

Select main/standby transmitter

Enable transmission capability
Engage push-to-talk (PTT)
Free PTT

Receiving on the frequency:
Select main/standby receiver
Enable receive capability by selecting headset (HS) or loudspeaker

(LS) for the routing of the received voice
External initiation of voice
External termination of voice

Select BUEC (back-up emergency communications) for both transmitting
and receiving on a frequency

Emergency frequency signal in-use, not in-use for transmitting or
receiving

Ground-to-Ground
Direct access (DA) or indirect access (IA)

Initiate
Wait for answer
Connection made (call answered)
Hold call
End hold
Terminate call
Signal receiving of call
Connection made (answer call)
Placed on hold
Released from hold
Call terminated

Release current connection or function
Override call, DA or IA

Initiate call with connection made
Terminate at initiating position only
Signal receiving override call
Terminate CANNOT be done by called position

Transfer call, DA or IA
Initiate transfer function
Indicate position to receive the call
Connection made
Terminate

Forward all GIG calls
Initiate forward function including position designation
Terminate call forwarding

Conference call
Initiate

Successively initiate calls
Terminate participation in conference

2-3
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Table 2-3. VSCS External Actions

Prompt For

Air-to-Ground

Start receiving voice frequency
End receiving voice frequency
Start emergency frequency in use 121.5 or 243.0
End emergency frequency in use 121.5 or 243.0
End weather dissemination and

terminate in 20 seconds frequency
PTT
End PTT
Other position PTT with lockout frequency
End other position PTT with lockout frequency

Ground-to-Ground

DA call coming in DA name
Other party terminates DA call DA name
Outgoing DA call answered DA name
IA call coming in IA name
Other party terminates IA call IA name
Outgoing 1A call answeted IA name
Voice call coming in from name

Other party terminates voice call from name
2nd position answers voice call from name
2nd position terminates voice call from name

2-4
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Table 2-4. VSCS Communication States Required

Communication Characteristics

Radio Selection of main/standby transmitter
(24 max) Selection of main/standby receiver

Selection of BUEC transceiver for a

frequency pair
Transmission enabled/disabled

Reception enabled/disabled

Selection of HS or LS for receiving voice

DA lines Provide prompt if it requires multidigit dialing

(50 max) to complete the identification of the

trunk access
Status of inactive, pending (waiting for

ansver), active (connected), hold,
override, conference, transfer, or

voice call

IA lines Status of inactive, pending, active, hold,

override, conference, transfer, or voice

call

'2-i
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d Table 2-5. IA Psuedo Numbering Scheme

Outgoing calls (via IA keypad)

DA 1A- 0 -XX
IA IA - 4XXX

1A- 9 - XXX - XXXX
IA(O) IA - 5XXX

Trunk access calls (via DA)

TA DA - (msg) - XXX

Trunk access calls (via IA keypad)

TA IA- 2XXX - (msg) -XXX

(msg :-a 'TRUNK READY' in GIG message area)

Special functions

Forwarding IA - 31 - OXX
End forwarding 1A - 31 - 000
Transfer IA - 32 - 4XXX

IA - 32 - 9- XXX - XXX
Conference IA - 33
Posn relief IA - 34
Brightness IA - 35 - X

IA - 36 - X

2-6



Table 2-6. Requirements for Status Indicators

Ground-Ground
OFF
ON or STEADY
FLASH 50:50 on-off, 60/minute

* WINK 95:5 on-off, 60/minute
FLUTTER 80:20 on-off, 720/minute

Air-Ground

OFF
ON or STEADY
FLUTTER 80:20 on-off, 720/minute
SYLLABIC FLUTTER assume same as flutter

provide an overview of what may happen in response to the various actions,

reflecting the nature of all the preceding requirements, and are presented

in the charts that comprise Appendix A.

B. HUMAN FACTORS CONSIDERATIONS

A number of human factors considerations must be incorporated into the

design of the display panel. These were reviewed in the literature; they

include the effects of color, character size, and spatial parameters.

1. Color

Generally, color should be used when displays are cluttered, when

the operation is under a high work load, when redundancy is desired to improve

performance, or for future expandability. Color is not recommended when it is

not meaningful or when cost is a major consideration. The VSCS display designs

are monochromatic and do not include the multiple use of color.

2. Character Size

The size of the display should be as small as possible, gbut large

enough to present the required information without impeding image quality. The

2-7
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more information displayed, the larger the display should be. The appropriate

character size can vary with the type of task to be performed (peripheral

searching requires larger characters). An accepted character size standard

is 2.6 m (.102 in.) or 18 minutes of arc (.005236 radians), whichever is

greater, assuming the minimum viewing distance of 50 cm (19.7 inches).

Expanding this standard to allow for different viewing distances results in

the distance-character heights calculated in Table 2-7.

Table 2-7. Calculation of Character Size Standard
for Different Viewing Distances

Viewing Distance Minimum Character
(inches) Heighta

16 .102 in
18 .102
20 .104
22 .115
24 .126
26 .136
28 .147
30 .157

8These values have been rounded.

These values are supported in the literature and include allowances for indi-

viduals with defective vision.

3. Spatial Parameters

v Spatial factors include spacing between elements (smallest dis-

cernible detail) and contrast (luminance measure between dark and light).

Performance increases with increasing resolution to some ceiling where the

element size may be too large. For searching, though, larger elements are

mzre rapidly identified.

-. .'
4
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C. DISPLAY PANEL SURVEY

A survey of the literature and manufacturers was conducted to evaluate

currently available, off-the-shelf display and entry devices. Of primary

interest were the human factors aspects. Other criteria that were important

were availability, size, response time, and flexibility. No attempt was made

to evaluate computer interface requirements, cost, power requirements, cool-

ing requirements, or specific demands for a computer to support the various

devices.

1. Display Devices

Eight different technologies for display devices were reviewed.

Overall, none were ideal for the application, although two met enough criteria

to be considered viable. A comparison of the various technologies based on

the evaluation of design variables is presented in Table 2-8. In general, the

ECD and EPID devices were found to be still experimental with slow response

times, which makes them unsuitable for a VSCS application. LCDs need external

lighting and any back lighting of the display may have adverse effects on

accuracy in reading the displayp which is unacceptable in a VSCS application.

LED displays are generally appropriate only in very small applications, and

flat CRTs and electroluminescent panels are not yet available from multiple

manufacturers. Thus, for this design effort attention was focused on the

remaining two technologies, CRT devices and gas plasma panels, as being the

most likely candidates for implementation. CRTs that are comparable in both

the sizes available and the features provided are available from numerous

manufacturers. The one drawback to these devices is that they may be too deep

to fit in the space allocated to the display panel. The features and capabil-

ities of the gas plasma panels currently vary considerably by manufacturer,

2-9
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but it is not a major impediment to this design effort. Their major asset is

that they are very thin and might be a promising alternative, but they do not

yet have the flexible display characteristics that CRTs have.

2. Entry Devices

The different entry devices reviewed were keypads, push-buttons,

and touch panels, which include a variety of technologies. All were

considered valid options for the VSCS display design. Touch panels allow the

operator to point (touch the desired entry) to choose the menu or activity to

be performed. They also enable more selections than are available with

pushbuttons. For this design activity, however, all three types of entry

device were used.

D. ALTERNATIVES SELECTED

Based on the information obtained from the overview of the technology

and of the literature, three alternative devices were selected and formats

were developed for simulation and subsequent evaluation. It was judged that

many of the possibilities for implementation offered by the variety of tech-

nologies reviewed could be tested using three alternatives.

I. Two Touch Panels

This display alternative consists of two touch panel displays, each

having the following characteristics:

Overall size 7 in. h x 10.2 in. w x 3.75 in. d

Display area 5 in. h x 8 in. w

Features 12 lines of 40 characters, 5 x 7 dot
characters (.21 in. h), underline, inverse
video
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P. Figure 2-1 shows the two touch panels; the left panel is used for air-to-ground

*comunications and the right panel is used for ground-to-ground communications.

The indirect access functions for this alternative are incorporated into the

touch panel for the ground-to-ground communications.

2. CRT With Push-buttons

This display alternative consists of a 7 in. CRT with push-buttons on

three sides for selection and status reporting. The overall size is 7 in. h x

12.5 in. w x 9.5 in. d. The depth is 1.8 in. greater than the requirement,

but further resolution may be possible. The CRT has a white phosphor screen

of 16 lines and 32 characters. The illumination of the push-buttons is under

computer control. The indirect access functions are implemented as a

.telephone keypad located on the panel. Both the keypad and the function

buttons below it are intended to be back-lit. Figure 2-2 shows the

arrangement of the CRT, push-buttons, and keypad. The single CRT screen is

used for both air-to-ground and ground-to-ground comunications.

3. Two Touch Panels and Keypad

- This display alternative consists of two touch panels and a detach-

able keypad for the indirect access functions. The characteristics of each

panel are as follows:

Overall size 7.5 in. h x 12 in. w x 4.3 in. d

Display area 4.13 in. h x 8.25 in. v

Features 16 lines of 64 characters, 7 x 9 dot
characters (.138 in. h), graphics, underline,
reverse video

, Figure 2-3 shows the panels and keypad. The touch panel on the left is for air-

to-ground conmunications and the panel on the right is for ground-to-ground

0- communications. The overall size of the unit is 28 in. w x 8.5 in. h x

4.6 in. d, which is greater than the requirement. However, this size is based

on the standard size currently available; repackaging may be possible.

2-12
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E. DISPLAY FOR14ATS
P.

Layouts for possible display formats were developed in an iterative

process. First, the user requirements were carefully studied to understand

the possible implications for implementation. It was particularly important

to understand the operational differences that would affect whether an item

was required for permanent display or whether it could be called up when

needed. The capabilities of each device type selected for simulation were

also carefully studied to understand the possibilities and limitations.

During this part of the process, there was frequent interaction with FAA

personnel regarding what should be displayed and how it should be displayed.

The next step was to map out different layouts for each device type,

keeping in mind the various touch techniques that were required. Of partic-

ular importance was the amount of space required for various items to ensure

that only a single touch area would be activated at a time. A number of dif-

ferent layouts were attempted and iterated with FAA personnel to reach the

final layouts. The detailed diagrams and accompanying narratives for each

display alternative are presented in Appendices B, C, and D, for Alterna-

tive 1, Alternative 2, and Alternative 3, respectively.
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SECTION III

SIMULATION OF ALTERNATIVES

A. HUMAN INTERFACE TEST BED

Human interface design is highly subjective and can reflect the personal

experiences and preferences of the designer rather than the needs of the user

in a real situation. It is rather straightforward to design a human interface

system on paper; however, the large number of options available make it diffi-

cult to determine the best design for the specific tasks to be performed. It

is also usually very difficult to validate the concept design before the hard-

ware is built, which may be too late to incorporate needed changes at rela-

tively low cost.

The human interface test bed concept has been developed to mitigate

some of those difficulties and involve the user at a very early stage in the

design. The concept basically relies on highly flexible computer software

that functions as a computer-aided design tool for the human interface

designer. The software system becomes the basis of a rapid prototyping tool

that allows the designer to simulate the hardware capabilities and allows user

interaction to validate the design before it is implemented in hardware.

B. METHOD OF IMPLEMENTATION

The three alternative display formats were implemented at a human

interface test bed facility using development diagrams and narratives that

described the user-system interface. The diagrams were used to provide the

spatial (display) information and display frame interrelationships. The nar-

ratives were used to script and address the functionality of each-isplay,

button, touch area, etc., as well as provide a description of the overall

3-1



concept. The narratives were also used as an example of how the user would

1employ the interface.

Each display format was carefully drawn to show the content and posi-

tioning of each entity. The dimensions of the formats were clearly marked and

the size of the characters was indicated. Special parameters that pertained

to a specific format were also indicated.

Detailed descriptions of the display formats were also prepared to

accompany the detailed diagrams. These included information pertaining to

each functional area and entity identified in the diagrams. Specific infor-

mation regarding the use of each function, how each was to be activated, how

a response was handled, etc., was also provided.

'31
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SECTION IV

EVALUATION OF ALTERNATIVES

A. APPROACH

The Operational Requirements Team was convened to evaluate the three

alternative display formats. Evaluation sessions were arranged for the pur-

pose of conducting a structured, objective evaluation of the three alterna-

tives. A major concern was whether or not the order in which the alternatives

were viewed and evaluated would affect the outcome. To mitigate the possible

bias, the Operational Requirements Team was divided into three groups, with

each group evaluating the alternatives in a different order. To evaluate the

three alternatives in every poessible order would require six groups. However,

it was decided that evaluating the alternatives in the order indicated in

Table 4-1 would take care of the concern.

An evaluation methodology and evaluation forms were developed to provide

an objective basis for comparing the three alternatives. To accomplish the

evaluations, five simulation sessions were conducted. During each session,

each individual independently evaluated the alternative using the form pro-

vided. Participants were asked not to discuss the alternatives or what they

Table 4-1. Order of Alternatives Evaluated

Group 1: Alternative 3
Alternative 1
Alternative 2

Group 2: Alternative I
Alternative 2
Alternative 3

Group 3: Alternative 2
Alternative 3
Alternative I

4-1



thought about them until after all the sessions had been completed. The eval-

uation forms were collected, scored, and analyzed to determine the preferred

alternative. Follow-up discussions with the Operational Requirements Team

were then held to illuminate and resolve any problem areas or concerns in

the preferred alternative.

B. EVALUATION METHODOLOGY

The evaluation focused on whether or not the information presented on

the display and the actions required adequately met the requirements of air

traffic controllers, and whether or not they would actually use the various

functions and features if they had them. The latter was to validate that all

the functions and features are requirements.

A list was prepared identifying the specific functions and features that

were to be evaluated. The list was divided into three groups, set-up func-

tions, air-to-ground functions, and ground-to-ground functions, and is pre-5-.

sented in Table 4-2. Each alternative was evaluated for exactly the same

functions and features.

1. Function Weights

The basic approach of the evaluation was centered around the list

of functions and features. The first step was to weight the relative impor-

tance of the functions and features on the list in terms of how often it is

used or how critical it is to access the function immediately. For each

function, the function weight (Wf) indicates the relative importance of

that function, regardless of the alternative. The weighting was done before

the display format simulations were viewed. It was recognized that all the

.3 items on the list were derived from operational requirements specified by the

4-2
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Table 4-2. Functions and Features to be Evaluated

Set-Up Functions

Position relief

Routing of voice (A/G, G/G, and override)

Volume control (headsets, loudspeakers, chime)

Display brightness control
Ground-to-Ground Functions

Direct access calls

- Override

- Non-override

Indirect access calls

Cmmon answer queue call selection

Release

Hold

Transfer

Monitoring

Conference

Air-to-Ground Functions

Transmit

- Enable

- Select main/standby

Receive

- Enable

- Select main/standby

- Route voice to headset or loudspeaker

Site selection
%I BUEC

Emergency frequencies

Weather dissemination

Automatic transfer to loudspeaker
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Operational Requirements Team, which implies that they are important to air

traffic controllers. However, the intent was to validate the requirements

and define relative priorities that would facilitate the design of the dis-

play format. Thus, weighting matrices were formulated. The Operational

Requirements Team was instructed to check the relative importance of each

function and feature. The scale used ranged from "very important" (5) to

.-. "not at all important" (1). The matrices that were used are included in

Appendix E.

2. Function Ratings

The display demonstration used in the evaluation sessions corre-

sponded to the three groups of functions, set-up, ground-to-ground, and air to

ground, and the evaluation was based on how adequate each display was in terms

of using the function on the job. For each function, the function rating (Rf)

indicates the function's adequacy or how well a particular alternative per-

formed that function. The rating scale ranged from "very adequate" (5) to

"not at all adequate" (1), and included a special column to indicate if a

function was "totally unacceptable".

Several questions were included pertaining to how easy it seemed to use

the functions and comnents were solicited. The evaluation forms were identi-

cal for each alternative and are reproduced in Appendix E.

3. Figure of Merit

The scoring approach consisted of determining a figure of merit

(FOM) for each alternative, for each individual participating in the eval-

uation.

For each individual:

FOM W f Rf, i  for i Alternative 1, 2, and 3

f
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The alternative with the highest figure of merit score was the preferred alter-

native. Functions marked "totally unacceptable" were treated as zero in the

figure of merit score, but they were also noted as problem areas and were dis-

cussed separately in the follow-up session.

- In addition to scoring each alternative for each individual, three group

average figure of merit scores were obtained for each alternative. The group

breakdowns were for the total group, for the subgroup that comprised air traf-

fic controllers with en route experience, and for the subgroup with terminal

experience. These breakdowns were done to determine if the differences in

requirements for the two different types of facilities affected the outcome

of the evaluation.

The comments and questions in the form were reviewed and analyzed to

obtain additional information pertaining to the display design and to facili-

tate the follow-up discussions that were held.

C. RESULTS

1. Ranking of Alternatives

The outcome of the evaluation was the same for the group as a whole,

for the subgroups, and for each individual. Alternative 3, two touch panels

and moveable keypad, was ranked first; Alternative 1, two touch panels, was

ranked second, and Alternative 2, CRT with push-buttons, was ranked third.

N The unanimous outcome would indicate that there was no bias attributable to

-the order in which the simulations were observed. The figure of merit scores

for the group and subgroups are listed in Table 4-3, and for the individuals

* in Table 4-4.
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Table 4-3. Croup Average Figure of Merit Scores

Alternative Alternative Alternative
, 1 2 3

C'.

Overall Group 364.1 277.1 392.2

Terminal Experience 401.0 303.5 406.5
Group

En Route Experience 343.0 270.3 385.4
Group

dTable 4-4. Individual Figure of Merit Scores

Alternative Alternative Alternative
1 2 3

,.1 1 267 229 300a

2 320a 243a 345a

3 342 216 360

4 348 323 370

5 336 a  295 383

6 341 272 397a

7 - 263 411 a

8 472 401 481

9 441 322 503

aSome functions "totally unacceptable".

The statistical valies for the group scores are included in Appendix F. Each

alternative ha-d some functions that were totally unacceptable, indicating that

some adjustments had to be incorporated.
C.4
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2. Problem Areas

Problem areas were identified for each alternative and were pre-

sented to the Operational Requirements Team to facilitate discussions con-

cerning modifications to be made to the preferred choice. Problem areas

were defined to include not only those functions marked totally unacceptable,

but also those functions that individuals had indicated were either "very

important" or "quite important" when they weighted them, and were subsequently

scored by the individual as "not very adequate" or "not at all adequate" for

the alternative.

The problem areas identified for Alternative 3, presented in Figure 4-1,

were fewer than for the other alternatives (included in Appendix F); this is

consistent with its being the preferred choice. For the set-up functions, two

items were considered problem areas, voice routing and volume control. First,

regarding the routing of voice, some thought that incoming ground-to-ground

calls should not kick air-to-ground calls to the loudspeaker. This would

occur only if the auto loudspeaker feature was selected, and one could choose

to select it or not. Thus, it is not really a problem. The implementation of

'the volume control had several problems. First, it was generally held that

the volume control should not even be on the display, but rather, on the

headset or loudspeaker to be controlled. Also, the controllers preferred

continuous or dynamic, rather than discrete, adjustments for both the volume

and brightness controls.

For the ground-to-ground functions three items were considered problem

areas. First, the release function was indicated as a problem area because it

K. was not in a convenient location on the display panel. Some controllers sug-

gested that the release feature could be located on the IA keypad, while other

controllers wanted it on the display panel as well as on the keypad. Second,

4-7
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the monitor function required the selection of the function plus the entering

of a code using the keypad to indicate the location to be monitored. The

controllers did not want to have to enter a code, but rather would prefer to-,a%

select the position to be monitored using the DA function. Finally, some of

the controllers argued that the conference function was not needed at all.

Three problem areas were identified for the air-to-ground functions.

The BUEC function, and whether or not it was part of the VSCS, raised consid-

erable discussion. The BUEC question is not yet resolved and the controllers

decided that it was beyond the scope of their involvement and would have to be

resolved elsewhere. The implementation of the emergency frequencies was that

they were always on; this was indicated as a problem because the controllers

wanted to be able to turn them off. The final problem area was the automatic

a'. transfer to loudspeaker, which was the same issue as was raised for the rout-

ing of voice in the set-up functions. As previously explained, once the con-

trollers understood how this feature worked, they recognized that it was not a

problem.

3. Conclusions

*i The final outcome of the evaluation was the unanimous choice of

Alternative 3, with slight modifications to alleviate the problem areas, as

the preferred display format. In addition to the problems identified in the

analysis, the follow-up discussions illuminated a number of other enhance-
o O-%'-

ments that could be incorporated into the display rather easily. Thus, the

evaluation resulted in the development of a modified alternative that was

subsequently implemented in the test bed facility. The display formats for

the modified alternative are presented in Figure 4-2 and the specific details

for the implementation are included in Appendix G. The final, modified alter-

- native was video taped to preserve the functions and their use for future

demonstration.
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APPENDIX A

OPERATIONAL SEQUENCES FOR VSCS FUNCTIONS

VS(.S MWNIO0: DIN. .T ACCESS CALL: IIMITIArt HOLD. T014INATE

ASSUIMPTIOINS: 1. Connection will eit at both ends (otherwise use CA et called poaition)
2. Caller initiate hold

CALLING FOSITION CALLED FOSITION
OPEATI ONAL SE JEZNCE Act ion Audio Visual Action Audio Visual

Selerr DA DA push

.1,
Wnit for rinp one DA status chimp DA Status

Votr t IntLS FLASH

cll b u

SYE

DA push

audio DA status audio DA status
% ready connect FLUTTE connect FWTTIM

puh HOLD DA status DA status
VIN SITEADY

.......

$5 select DA push can hear DA status can hear DA statusF Dvoice FW1 3 voice FUTTER

, push IA, DA statue DA Status
DA Ole OFF
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CA push TA HOLD digits 1111l.0 CA divato
HOLD bLALsY WINk w HOLD WINK Sted, v holdindication indic.

Select HOII) Voice IA HOLD remove Voice HOLD CA dgits

number in connect FLI'lLk OFF HOLD eonnrt OFF FLUMTTER wio
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VSCS FUNCTION: RADIO IRANSITrIU/ItCtIV, SELECT

ASSUMPTIONS: 1. Receive logic is game as transmit logic
2. Remote connectivity is esteblished
3. If mainisetodby NOT previously selected, default to min

OPERATIONAL SEQUENCE INITIATING POSITION: OWhED POSITION:
Action Audio Visual Action Audio Visual

bring appro-
priate tiT
display on

so I ' t push Ireq. transmit

selector ON

l i Y ESt

m intstandb ES
elOect

tin
default transmitter
to MlAIN indicator

ON

wait for Itranlsmit
remote Istatus

V. conf irmatiton 4 S~TAU!

transmit transmit
setc a ttas selector

Another positin
selecting the same
transmitter

I transmit transmit
select status selector

transmi t STEADY ON
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VSCS FUNCTION: RADIO PUSH-1TO-TALK/ PRE DPTIOll/i O T

ASUMPiTlONb: I. 'rOnSmitter k@yimg Control signal received and confirmed
2. Nsin/stodby transmitter selected

INIIIATIM POSITION: OTHER POSITION:
OPERATIONAL SEQUENCE Action Audio Visual Action Audio Visual

CASE I Initial conditions: tranemit transmit
*elector selector

ON ONtransmit transmit
status status
STEADY STEADY

Select PrT key PTT voice transmit initiating
contrnl comus. status voiceCo Iyn * Sa S C

other
pos ition hey PTT
PrT control

p I rf prempt tranmit voice trniait

P eempt topp status comma. statuspermissive STEADY j FLTIIt

.. PTT contro tEADY

E:ASE 2 Initial c. tllt I.nq: transmit transmit

tran4it transmit
S t a t u S ca t u s

STESY O
se!e" t pa-1 keottrasmi t ttrnmit

11 1cntrol titus tatussetter rasi selector

rela tatud status
STEADY OFFControl statu tat

Comment : Lockolut is
denoted by transit

hftu$l STVADY Wisen
PIT
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APPENDIX B

DISPLAY ALTERNATIVE I FORMATS

GENERAL COMMENTS

1. When "IA" is touched, change it from normal video to reverse video to

indicate keypad entry required. When the entry is complete (or ter-
minated), return the "IA" to normal video.

. 2. The chime level can go to zero (off).

* 3. Follow the guidelines below for the use of emergency frequencies (121.500

and 243.0).
a. Use a default of receiver on, headset selected. These frequencies

can alternate between headset and loudspeaker, but the receive
function cannot be turned off.

b. There are no MAIN/STANDBY indications and the frequency numbers are
not valid touch areas.

c. The headset or loudspeaker indicator for the desired frequency will

flutter whenever voice is being received, just as with any other
frequency.

d. Enabling transmission
- tx, when off, will be turned on by touching the tx bar for the

desired emergency frequency.
- tx selected is indicated by an "*" placed in the indicator bar

in line with the frequency.
- PTT with tx selected will flutter the tx indicator bar (11*1"

normal and reverse video).
- no PTT or rx within 10 seconds will automatically turn off the

tx capability (i.e. return the frequency to normal video and
turn off the tx indicator bar).

- when tx is selected, touching the "*" will turn tx off.

4. Follow the instructions below for weather dissemination.
a. Touch WX. It will be displayed in reverse video and will flutter in

reverse video for 20 seconds to simulate the weather message being

transmitted. All frequencies with tx enabled will flutter their
indicator area also.

b. If PTT or rx is activated during this process, either at this

position or at another position which also has a frequency selected

for tx, turn off all weather transmissions.

5. Releasing an active call means
a. another party terminates the currently active call (except voice

calls or incoming override).

b. a new call is initiated via DA or IA.
c. RLSE is touched.
d. Unless processing a conference call, there can only be one active

call at a time.

6. Do not display a site for emergency frequencies.

7. When tx is selected, automatically enable rx. If rx is deselected,

automatically deselect tx.

B-1

IV



8. Make the STANDBY underline indicator more distinct from the MAIN
indicator.

9. There should be an indication message when the position relief recording
is in progress. This message may be temporarily interrupted when dis-
playing other messages.

10. There should be no underlining when changing a BUEC selected tx/rx from
headset to loudspeaker and vice versa.

11. Use "RLSE" on both displays instead of "RLS".

e,
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Note. Alterniitve, functi:ors similarlv to Alternative I.
especilIy for the a/g display.

I . WhEn i n it ai j z c.d
-frequenc/ pe.r 127. 100'/r17.7 w ill have t enabled on

main trin-mitters and r:," enabled on main receivers

and headset designated.
-de'aults for other frequencies are MAIN tx/r:- and

headset but are not enabled initially
2.MAIN/STANDBY

same logic as previously described kmain=solid
underline and standby=bro14:en underline).

Tran mit
-t;, indicator bar needs a line drawn across the middle

to distinguish the frequencies more. Also, each half
',topbotton) of the tx bar will behave separately
according to activity on the asscriated frequency.

-t;. enabled is indicated by a 'C' in the box area next
to the frequency and the main/standby indication is
given.

--assuming neither frequency in the pair has tx or r,.
enabled, select tx by touching the t., bar and both
frequencies will have the tx capability enabled
(main/standby indicators shown) and the current
H or L displayed in both rx boxes.

-deselect the t;. capability for a specific frequency by
touching the corresponding '*' in the tx bar. The tx
main/standby indication will disappear for that
-frequency with rx unaltered.

-enable tx again by touching the t:: bar for that frequency
4. Receive

-rx enabled is indicated by a H or L in the box
corresponding to that frequency. When not enabled,
the box will be empty.

-select rx by touching the blank rx box. An H or L will
be displayed corresponding to the curren H/L definition
for the frequency. Both VHF and UHF frequencies MUST
have the same indication of H or L. For example,

VHF UHF

both rx off blank blank
both rx on H H H
turn off UHF H blank
change VHF L blank
turn on UHF L L

-one touch to an rx box that is enabled (has H or L) will
toggle that frequency pair between H and L

-rx is turned off at a frequency by two(2) rapid touches
to the rx box
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5. F-es oce of -oice
- TR 443111 T

t'lis posn cthr pon this position
tx FTT t:, PTT tx indicator bar

rect iel off select on flutter blanli/orange
nnt ; e off se1l.ct off blac[.
,ACct off select. off * in normal video
select cn select off lutter * with reverse ,ideo
select o{f select cn if locd.out, solid reverse *

-RECSE IV'E

th.-= posn this position
rx voice rx indicator bar

not sel no blanl
not sel yes flutter black/orange
select no H or L in normal video
select yes flutter H/L with reverse

-WEATHER
20 second flutter of all t:: enabled frequencies and WX
(normal/reverse). If tx or rx voice appears at any
frequency, end all WX transmissions and return WX to
normal video.

-BUEC
Touch UEC and it goes to reverse video. Touch a frequency
and BUEC returns to normal video and the frequency's tx
and rx indicators will be displayed in reverse video and
will not show status change with presence of voice. R.,
can be changed between H and L but cannot be turned off.
BULEC is disabled when tx is again selected.

7. "AUTO LS' and 'AUTO OFF' toggle. When LS is set and there
is g/g voice in the headset (i.e. g/g-H selected and there
is an active DA or IA call), any radio rx will temporarily
bE roLted to L instead of H until the g/g voice stops.
The radio r-. indicator will then automatically return to
its originel H state.

8. Sites.
There are no changes in the way the site logic functions.
Howevsr, when sites are displayed, change 'SITES' to
:PADIO'. When 'RADIO' is touched, return to the radio
display. The t:x/rx indicators are unaffected by this
display.

9. VOL

Touch this area to adjust (or view) headset/loudspeaker
volume settings (Drawingis la and lb). The new 'DWN' area
will toggle with ' UP' to increment settings downward or
tmward as the bo::es are touched.

Touch VOL again to erase these areas from viewing. This
display section may stay in view without problems and
can be turned off ot any time.

1. This display (Drawing 2a) functions as before but some of

the special function buttons must be called up using the
"FUNC" touch area.

. The bottom line contains the DA group pages and 'FUNC'.
The current page that is being displayed will have its
name cleared (blanks) from its box. Any other group with

B-5
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a" active call (Dr special f,_,nction in e.;iect) w-ll A:pear
with its name in reverse video. Ar~y DA group with a c.il
wait-rcj to be .nswered wll appear in flashing reverse
video.

rIncom:rj DA .ali _ will flash (reverse video name will flash)

until answered by a touch. Connected calls appear in
reverse video w:th any cf the appropriate oesignators of
Hh-1-id. 0=override, C=conference, V=voice call.

4. A- outgoing DA call is initiated by touchina its normal.
Z:dec name (name goes to reverse video). The name will

'l;ash L rt!I tne call is answered at the other end (display
ll1 thar' go to solid reverse video).

E?. An activs. DA call is terminated by another touch to its
r:zme in reversc video.

6. Touching FLINC' will display the special functions
(Drawing 2b).
-XFER to transfer the current call
-CONF

TOLI-h and it stays in reverse video until touched agaln.
Any cell initiated while this condition is on will be
connected to the conference. When touched again. 'COPIF'
returns to normal video and all conference connections
are released. The keypad is 'hot' and the "IA' key need
not be used.

Displa3. as man, conferees as possible in the message area
with scrolling to the right.

--MON refers to monitoring another position. Touch MON and
it aoes to reverse video; enter a position code via the
kevpad. Display the position name temporarily in the
message area. Terminate MON when it is touched again.

-POS PELF
Start position relief recording when this area is
touched (goes to reverse video and a message appears
in the message area and will not go away until this
function is turned off). End the reco-ding by touching
this function name again.

-Briahtness and Chime are adjusted using 'LEVEL DWN" or
:'LEVEL UP".

-'G!G-HS' and 'OVR-LS" toggle between HS and LS for gi-ound
communications.

7. Override calls coming in will display the OVERRIDE message
below the IA leypad ir, reverse video. If more than one
override call comes in. flash 'OVERRIDE'.

B. IA calls.
Only incoming and CA queue calls will appear in the CA

queue area and can be answered in any order. An outgoing
IA call appears above the keypad unless it is placed on
hold, then it moves to the lowest position in the queue.

L--
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VSCS DISPLAY ALTERNATIVES
ALTERNATI VE 14M

AIR-GROUND PANEL

Displayed on this panel are eight (8) frequency pairs plus emergency
frequencies that are available to the controller position. This allows
for the display of 18 frequencies. If, however, a frequency is unpaired,
then only one frequency will appear instead of the two frequencies.

Each frequency pair has the following format:

127.100

U- H
I two touch areas to designate radio to beI received on Loudspeaker or on Headset

touch area to enable or release the transmit
capability

underlining of the 3 digits to the right of the decimal
Apoint to denote main or standby receiver selection

underlining of the 3 digits to the left of the decimal point
-- to denote main or standby transmitter selection

The functions and status indications for this display panel are

1. MAIN or STANDBY transmitter or receiver.
In order to be able to select the MAIN or the STANDBY transmitter
or receiver for the frequency pair, the transmission or receive
capability must first be enabled. At that point, the currently
defined selection is displayed as MAIN (solid underline) or
STANDBY (dashed underline). To alternate to the non-selected

right of the decimal points.

2. Enable transmission.
When transmission is not selected the indicator box outline should
be shown (black interior) and there should be no underlining
of the frequency to the left of the decimal point. The transmit
capability can be enabled by touching this box. The box will

be colored a solid yellow and the transmi o main/standby indication
will appear as described n (1.) above. When there is a voice
being transmitted over the frequency (via a PFTT at this position
or PTT at another position), blink the yellow box. When the
voice stops (end of PTT activity), redisplay the solid yellow box
if transmit is selected at this position or display the empty
box of tx Is not enabled at the position.

3-12
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L[.
If two positions are trying to use the same frequency (both PTT
active), and the other position has lockout over this position,
then display the box as solid red until one position ends its PTT.

this position another position box color flash

tx not select tx not select empty black no
tx not select tx but no PTT empty black no
tx not select tx with PTT solid yellow yes
tx but no PTT tx but no PTT solid yellow no
tx but no PTT tx with PTT solid yellow yes
tx with PTT tx but no PTT solid yellow yes
tx with PTT tx & PTT lockout solid red no

3. Enable receiving of voice.
When receiving of a voice over a given frequency pair has not
been enabled, no underline as described in (1) above will appear.
Otherwise, the main/standby underline will be displayed when
either the headset or the loudspeaker is activiated, i.e. when
the receive capability is enabled, the 'L' or 'H' should be dis-
played in reverse video. A voice being received at the position
should be indicated by flashing the reverse video 'L' or 'H'.
When a voice is received on a frequency that does not have its
receive enabled, flash the 'L' or 'H' in normal video. For the
emergency frequencies (121.5 or 243.0), either the 'L' or the
'H' must be active (no underlining) and displayed in reverse
video. The emergency frequencies receive capability cannot be
turned off.

4. BUEC.
To enable the use of the BUEC transceiver (tx and rx), touch

p. 'BUEC' (and it will be displayed in reverse video) and then
touch the appropriate frequency pair. Do not indicate tx or
rx with any underlining. Color the transmit status box yellow
but do not flash it when there is a voice being transmitted
(PTT action). Also, display the 'L' or 'H' in reverse video
(whichever was last selected). There will be no flashing of this
indicator either when a voice is received. If BUEC is touched
and no frequency is selected within 5 seconds, turn off the
BUEC reverse video indicator and do not accept a frequency
designator. The BUEC indicator should remain in reverse video
if any frequency pair has been placed on BUEC. The main or the
standby tx or rx can be activated again (and automatically
turn BUEC off for the frequency pair) by touching the respective

tx or rx touch area to recall the previous definition.

5. EMERGENCY FREQUENCY.
An indication must be given whenever an emergency frequency is
in use. When a voice is being received, place the frequency
number in reverse video and flash the selected 'L' and 'H'. To
transmit on one of the emergency frequencies touch the desired
frequency (it goes to reverse video) and use the PTT feature within
10 seconds. The emergency frequency transmit capability is
automatically turned off if there is no PTT activity for a period

B-13
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of 10 seconds. The transmit status box should flash yellow if
this position is using the transmit capability or should flash red
if another position is transmitting on one of the frequencies.

6. Tx/Rx Site Selection.
Touch the box to display the abbreviated site locations for
selectable transmitters and receivers. If a given site has
been selected for use(one or more must be selected), display the
site in reverse video. While these are being displayed, 'SITE'
should be in reverse video. Select/deselect sites by touching the
location and it viii be displayed in reverse video/normal video.
Touch 'SITE' again or if there have been no touches for 10 seconds,

return to the original frequency display.

7. Weather dissemination.
To transmit a prerecorded weather message, touch 'WX' (and it
goes to reverse video) and then touch the desired frequency pair.
Flash the 'WX' indicator for 20 seconds to simulate the message
being transmitted. Weather information can be transmitted over
various frequencies simultaneously. When there are no more weather
messages beirig sent, return 'WX' to normal video. The respective
transmit capability for the frequency must have been previously
enabled for this to work; if not, display the message 'CANNOT
TRANSMIT WEATHER'. If a weather message is transmitted, also
activate the appropriate transmit indicator.

8. Volume Control.
There is a provision to adjust the volume for the two headset
Jacks, the two speaker&, and the chime (bell). The OFF condition
is indicated by a zero (0) volume level. To change the volume,
touch the desired headset, speaker, or chime indicator and
either (1) enter the level number into the IA keypad or (2)

successively touch the name to step through the available
volume step levels. The levels will range from zero (0) to
nine (9).

9. Brightness Adjustment.
The brightness for either display panel can be modified here
in the same manner as adjusting volume. The adjustment levels
are 0 thru 9 with zero being the lowest brightness level but not
off.

10. Auto Transfer of Radio Voice.
This indication when ON means to temporarily transfer a radio
voice to the loudspeaker whenever there is current ground-to-
Sound activity in the headset.

11. Special Functions.
See "IA DIALING - KEY CODE INDEX", function codes 30 to 47.These functions are activated without first touching the 'IA'
key. Merely enter the desired code or code-sequence to activate

the function.

3.-
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12. A voice call is a DA call that must be terminated at both ends to
end the connection, if the position answers the call. If a voice
call is initiated (DA14) assume it is terminated at both ends at
the same time.
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APPENDIX C

. DISPLAY ALTERNATIVE 2 FORMATS

GENERAL COMMENTS

1. When "IA" is touched, change it from normal video to reverse video to

indicate keypad entry required. When the entry is complete (or ter-
-Nminated), return the "IA" to normal video.

-:- 2. The chime level can go to zero (off).

3. Follow the guidelines below for the use of emergency frequencies (121.500

and 243.0).
a. Use a default of receiver on, headset selected. These frequencies

can alternate between headset and loudspeaker, but the receive
function cannot be turned off.

b. There are no MAIN/STANDBY indications and the frequency numbers are
not valid touch areas.

c. The headset or loudspeaker indicator for the desired frequency will

flutter whenever voice is being received, just as with any other
frequency.

d. Transmitting/receiving
- emergency frequencies are located at the bottom buttons on each

side

- receive is always enabled and the "R" indicator should always be
displayed with the frequency

- use the sequence RCVR -- HSET/LS -- frequency to alternate

2-A, between headset and loudspeaker. This sequence must be
,. accomplished within 5 seconds or the sequence is cleared.

Either "H" or "L" must be displayed at all times (without
-.. *- the MAIN/STANDBY indication).

- receiving a voice will cause the appropriate button to flutter
and the R flutter.

.. - select tx by touching the corresponding emergency frequency

pushbutton. There is no need to use the XMTR pushbutton first,
but that button can be used without harm.

- when tx is selected, display a "T" for the frequency and light
the button.

- PTT will cause the button and the "T" to flutter.
4.-. - touch a lighted emergency frequency button to force the tx func-

, .. tion off. A 10 second delay with no voice on tx or rx will turn

the tx function off.
- On the G/G screen, the presence of voice for tx or rx will

display the emergency frequency and the "R" or "TR" in reverse

video. The frequency and the "T" or "R" will flutter. (When
the emergency frequency is in use, the "R" will always appear.

4. Follow the instructions below for weather dissemination.
a. Touch WX. It will be displayed in reverse video and will flutter in

reverse video for 20 seconds to simulate the weather message being

transmitted. All frequencies with tx enabled will flutter their
indicator area also.

b. If PTT or rx is activated during this process, either at this

position or at another position which also has a frequency selected

S, for tx, turn off all weather transmissions.

C- 1.4%'



Releasing an active call means
a. another party terminates the currently active call (except voice

calls or incoming override).
b. a new call is initiated via DA or IA.

c. RLSE is touched.
d. Unless processing a conference call, ticre can only be one active

call at a time.

6. Do not display a site for emergency frequencies.

7. When tx is selected, automatically enable rx. If rx is deselected,

automatically deselect tx.
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Alter-native 2.

The CRT should have white letters- and any pushbutton that
lights up should have the entire button lit. Assume white
pushbuttons too.

RADIO SCREEN

127. 100TR
:717.7 HTR

W -: 'R =receive enabled. Main is in normal
video and stanoby is in reverse video.

-: "'T=transmit enabled. Main is in normal
7.video and standby is in reverse video.

> 'H'=headset

L' = oudspeaver

In the center of the screen at the top is the common answer
queue that contains the list of ground-ground !A incoming calls
and any outgoing IA call on hold. Any call in this queue area
can be answered at any time.

The frequency pairs are on the left and right with the
emergency frequencies at the bottom.

Bottom Line.
'DA' button will flash if there are any unanswered DA or
IA calls~incoming or outgoing). It will be in reverse
video if there are any other active calls.

Selecting transmit ('XMTR' or *RCVR') will cause a T or R
to appear to the side of the frequency number in normal
(main selected) or in reverse video (standby selected).

When PTT occurs, all frequency pairs selected for t,< will
have their 'T' and pushbutton flutter (PTT lockout at any
frequency will result in a steady lit pushbutton but 'T'
fluttering.

Whsen a voice is received, the 'R" and the pushbutton will
display syllabic fluttering.

DIRECT ACCESS SCREEN

Calls are initiated, answered, etc. via an adjacent pushbutton.
Any call on hold, in conference, or classified as override or
as a voice call, will have this reference printed above the DA
name (HOLD, CONF, OVR. VOICE). CA queue calls will display
H, C, 0, or V after the call identity.

For CA queue calls, use the CA button on the bottom row of
the screen to make the calls available for answering, as
previously described.
Active radio will have the frequency and its 'T' or 'R" flutter
with the presence of voice. The main/standby indicators are

C-4
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v,-1iJ -for display on this scen ~,h T n F"ma" apcc*i
4or each 4rc-!qUenCy'. ren c-hTan- p.

The bottom line displays and paging optIons t.: display are
K~i listed below.

current page bottom line

DAl CA DA2 DA'-* DAA DA5 RADIO
DA2CAD~ DA .7~ DAE RADIO

DA.CA DAl DA2 DA4DA RDI
DA43 CA DAI DA2 DA4 DA5 RADIO

DA4CA DAI D A2" DA31 f'A4 RADIO
Whqn DA CoAn from the rad-o disAa4 orfrmth DseIa fn

dihpln ogfo the rai display ore t feauomthe peca selectir

-feature as previously described.

Special Function Button

The CA button under the IA keypa~d is no longer used. A new
button. for calling a specia) function display has been added

-, ' at this locetion and the button is labelled 'FUNC'. When
touched, the speciAl function display (Drawing ~)will appear.

-PDSN RELIEF
Position relief reordirags will occur when this button is
touched (name stays in reverse video until recording
stops). A message will appear in the message area while
recording is in effect. Stop recording by calling this
display again (if it is not already up) and touch this
button again (name goes back to normal video).

-GIG HSET/SPKR
Touching the button toggles this definition between
headset and loudspeaker.

-OVR HSET/SFKR
Touching the button toggles this definition between
headset and loudspeaker.

-SCREEN LVL 4
* Check the DOWN/UP button on the bottom row for the

desired direction and then successively touch this
pushbutton until the desired level is reached.

-BUTTON LVL 4
same as above

-LYL 4 HSETl
same as above

-LVL 4 HSET2
same as above

-LV.L 4 SFPi:.RlI
same a~s above

* -LVL 4 SF'KR2
same as above

-LYL 4 CHIME
same as above

-Wx
Touch this button and 'WX' goes to reverse video, the
button flutters, and all t:*'s flutter for 20 seconds;

% then all are automatically turned off. PTT interrupts
turns off all WX transmissions.

Retur-n to RADIO or DA activities by touching the appropriate

c-5
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conditions via the 'DA' cn the bottom row.
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VSCS DISPLAY ALTERNATIVES
ALTERNATIVE 2

RADIO SCREEN

Displayed below is a frequency pair and its legend

127.100TM
317.7 HRM

.. tI I11

I If-> M-main
I It S-standby
I II These appear after IT' or 'R' to denote the
1 I selection of main/standby sites
I If
I I--> T-transmit
I I R-receive
I I
I --- > H-headset
I L-loudspeaker
I Whenever 'RI (receive) is enabled, the voice
I must be routed to the headset or loudspeaker

--- > frequency pair of 127.100 and 317.7

In the center of the screen, at the top, is the common answer
queue that contains the list of all active ground-ground calls,
or at least the first five (5). Any active indirect access or
direct access call is placed here.

Listed on the left and the right are the frequency pairs.
Notice that on the right, the two emergency frequencies are
listed separately. To use an emergency frequency, touch its
respective pushbutton (the pushbutton will light and the
frequency will be displayed in reverse video). Whenever a pause
of more than 5 seconds occurs without using the push-to-talk
(PTT) feature, the emergency frequency transmit capability is
turned off. When PTT is engaged, a IT' will appear next to the
frequency and the pushbutton will FLUTTER. (There is no 'M' or
S' displayed for the emergency frequencies.)

The bottom button on the right side is for the special radio
function to automatically route radio voice to the loudspeaker
when there is a g/g connection to the headset. Displayed will be

DISABLE or

AUTO LS AUTO LS

£ -> transfer radio to loudspeaker
when there is already g/g voice
in the headset

, I
-- > ignore automatic transfer and place radio receive

voice in headset or loudspeaker as designated
c-1O
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The bottom line contains

DA XMTR RCVR MAIN SPKR SITE
(a) (c) (c) (b) (b) (d)

(a) Touch the pushbutton corresponding to this indicator to
return to the g/g displays for direct access. Display 'DAl' will
appear if there are no currently active direct access lines.
Otherwise, the first page ('DAI' through 'DAS') will be displayed
if it has a connected call (current voice connection or call on
hold or call to be answered). A trunk line in use by other
positions will be lowest on the priority.

'DA' will be displayed in reverse video if there is an active g/g
call. All active calls will appear in the CA queue, even if it
is a DA call. The DA pushbutton will FLASH if there is

'd a call waiting to be answered.

(b) Touching these pushbuttons will alternate the specification
options between MAIN-STBY and between SPKR-HSET.

-.' MAUI/STBY is used to denote which transmitter or receiver to
use when transmit or receive is enabled.

SPKR/HSET is used to denote the routing of the receive
voice to the position's loudspeaker or to the headset for the
frequency pair. See Drawing 2.

(c) Touching 'XMTR' and/or 'RCVR' pushbuttons and then indicating
a frequency pair will enable or remove the respective transmit
and/or receive capability. When either of these are touched, the
'SITE' button will display the current definition of which of the
frequency pairs to modify, i.e. UHF only, VHF only, or both
('UHF', 'VHF', 'BOTH'). Change to another default option by
successive touches to this button before touching the frequency
pair pushbutton. Underline to the left of the decimal point for
transmit selected on the frequency and underline to the right of
the decimal point for receive selected.

When 'XMTR', transmit, is enabled, the 'T' will appear after the
VHF frequency and the corresponding MAIN/STBY designator (see (b)
above) will follow it as 'M' or 'S'. Whenever a PTT occurs, all
frequency pairs selected for transmit will have this 'T' in
reverse video and the corresponding pushbutton will FLUTTER.
PTT lockout will result in the pushbutton being steadily lit.

When 'RCVR', receive, is enabled, the 'R' will appear on the UHF
frequency line along with (1) MAIN/STBY designator of 'M' or
'S' and (2) HSET/SPKR designator of 'H' or 'L'. When
receiver voice arrives, the 'R' will go to reverse video and the
pushbutton will show a syllabic flutter.

When 'X'TR' or 'RCVR' are touched, the pushbutton will light and

C-lI

: . . . . ... . .- --" -. . • • .'.. ..'..*...'..'..4" .' '-.. ' ' -'. . * -" " ... ..-"- *- ." ." t . V '



will remain lit for 10 seconds or until a frequency pair is
selected (via pushbutton) or by pushing the 'XMTR' or 'RCVR'
button again. When transmit or receive is selected, the CRT
display will change to show this selection along with the
main/standby indicator and the headset/loudspeaker ('RCVR' only).
if a transmit or receive capability is removed,the designators
for transmit/receive or main/standby or HS/LS ('T'/'R' or 'M/'S'
or 'H'/'L') will be blanked out.

(d) Touch the 'SITE' pushbutton to (see drawing 3),

1. light the pushbutton
2. change the two adjacent pushbutton functions on the

bottom to 'DSBL' and 'ENAB'
3. display the site designators for the frequency pair

over the UHF frequency (bottom one). Selected sites
should appear in reverse video, otherwise display
them in normal video.

The emergency frequency areas will not change, i.e. they will not
display any site locations.

To enable or disable a site from its transmission and receive
function, touch the 'DSBL' or 'ENAB' and then touch the
corresponding site pushbutton (left or right of CRT screen). The
'DSBL' or 'ENAB' pushbutton will remain lit (within a reasonable
time) until the release or selection is made. If additional
sites are available, display an '*' (asterisk) following the site
designator and display the next site if the site pushbutton is
touched without 'DSBL' or 'ENAB' lit.

Return to the display of all frequencies by touching the 'SITE'

pushbutton again. The pushbutton light will go out.

Finally, there is a message area above the bottom line which will
be used to display when position relief recording is in progress
or weather data transmission has been selected or other messages.

* DIRECT ACCESS SCREEN

Displayed on the left and right are the direct access calls
available from this page, the common answer queue (top middle
five lines), message areas, an active radio status, and the
bottom row to call another display.

(a) DA calls.
Initiate a call by touching the corresponding pushbutton. The DA
name will go to reverse video and the pushbutton will FLASH until
the call is answered or FLUTTER when the connection is made. A
DA call on hold will have its pushbutton WINK.

To terminate a call, either touch the corresponding pushbutton again,
~C-12
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initiate another call, or touch the 'RLSE' button located below
the 1A keypad. The DA name will return to normal video and the
pushbutton light will be off.

An incoming call will be displayed in FLASHing reverse video with
a corresponding pushbutton FLASH. When answered, via touch, the
name will be a steady reverse video but the button will FLUTTER.
An incoming override call will bypass the FLASH state and will cause
the 'OVERRIDE' indicator to appear in the center in reverse video.
Any subsequent override calls arriving (2 or more override calls
active at a time) will result in the reverse video 'OVERRIDE'
indicator to FLASH. Normally, the 'OVERRIDE' indicator is not
visible, but is displayed on either screen when a call comes in.

A call on hold will have 'HOLD' written above the DA name or an
'H' will be appended to the name in the CA queue. Similar
activity is performed with conference ('CONF' or 'C') calls,
override ('OVR' or '0') calls, or voice ('VOICE' or 'V') calls.

(b) CA / Active Queue.
Any active g/g call will appear in the CA queue (even DA call
names). When the queue is full, IA calls will get a busy signal
or be forwarded. Any DA calls will continue to be accepted but
will not be displayed in the CA queue.

To access a call in the CA queue, touch the 'CA' button and the
calls will be displayed next to the buttons on the left with the
CA light on.

When the CA queue is displayed, the pushbuttons on the left will
reflect the status of those lines. When displayed on the left,
the CA calls will be in reverse video, but when displayed in the
center,. they will be in normal video. The status of the DA
calls that this overwrites is displayed in the center (i.e. DA
and CA exchange places).

To return to the original display, touch 'CA' again to exchange
these areas again. The 'CA' light will go out.

(c) Use of Emergency Frequency
Normally the emergency frequency line ' 121.5 /243.0 ' will be
blank. When a voice is received on one of the emergency
frequencies, the frequency will appear in reverse video (this
occurs on the radio screen too) but will FLASH here since there
is no associated pushbutton. When someone transmits over one of
the emergency frequencies, the frequency will appear in reverse
video (without FLASH) with an accompanying flashing 'T'.

(d) Active Radio
.1 All active radio frequencies available to a position are
S displayed in the frequency pair groupings, allowing the

monitoring of 7 frequency pairs (14 frequencies) plus the
: emergency frequencies described above. Any frequency pair that

has been designated for transmit or receive will be displayed in
reverse video. If transmit is enabled, a 'T' will appear next to

c-13
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the frequency.

When voice is received, the frequency pair will FLASH. When
transmit occurs, the 'T' will FLASH. If PTT lockout occurs,
change the FLASHing 'T' to a reverse video 'T'.

The botton line contains

CA DA2 DA3 DA4 DA5 RADIO
(b) (e) (e) (e) (e)

V
touch pushbutton to
go to the radio
screen format

(e) Other DA activity
These indicators will appear in normal video when ther is no
activity on the pages. The normal video will flash if there is a
call on the page that is on hold or is an override call. The
corresponding button will WINK if there is a call on hold there.

It is possible for a call on a page to have an active trunk but
it is not connected to this position. This will be denoted by a
STEADY reverse video indicator. If that page is called, the
corresponding call name will appear in reverse video and the
pushbutton will be STEADY on.

A pushbutton will only FLASH or FLUTTER if there is a connection
on that page.

9. C-14



'-a.M)

ha 
A.

041.A

0U o

_.a C- ~-E

oA _ 0 0

N- N O en-~

Iii

woo..C-1 
5



.t.o

%4. C

i- I if !! l '!L i

U

0--- o o4 (:

LA-.9 LA [

In-, -

.'-or- CQ ~ ~ A

tog 0 - -

o , 
H'

LLI

Nn 1 0 1 ~ ~ o U

.0 - 01 o . 0 L ,. A

((4

el - -N A

1 -- 1

-w00

CIO

C-16

0 * 0.. 0 .o



N rV)

~0

in~ C4 L. L . LA ;E n L U

LUL

> L

C4C

- N LoU-tI -A

c/)

[TLW
C-17



C 4

LJ....JJ...UJ.

D.- 
4.

uS - - -- - -- r -- De

.4 r3, _i _) 
0i r

0 4

-t 0

C-1



co

Wo -- - - - - - - -- - - -

<0
zIn

III

CU

UC 1



,

' c -4,-

~Q > k-

ED =3
U- d

L iL -.

.. .. U

>- _ _ _ _ cc

a. -c _ _ _ _

fl Lu

'-V I>

C-20



APPENDIX D

DISPLAY ALTERNATIVE 3 FORMATS

GENERAL COMMENTS

1. When "IA" is touched, change it from normal video to reverse video to
indicate keypad entry required. When the entry is complete (or ter-
minated), return the "IA" to normal video.

2. The chime level can go to zero (off).

3. Follow the guidelines below for the use of emergency frequencies (121.500
and 243.0).
a. Use a default of receiver on, headset selected. These frequencies

can alternate between headset and loudspeaker, but the receive
function cannot be turned off.

b. There are no MAIN/STANDBY indications and the frequency numbers are
not valid touch areas.

c. The headset or loudspeaker indicator for the desired frequency will
flutter whenever voice is being received, just as with any other
frequency.

d. Enabling transmission
- tx, when off, will be turned on by touching the tx bar for the

desired emergency frequency.
- tx selected is indicated by an "*" placed in the indicator bar

in line with the frequency.
- PTT with tx selected will flutter the tx indicator bar ("*"

normal and reverse video).
- no PTT or rx within 10 seconds will automatically turn off the

tx capability (i.e. return the frequency to normal video and
turn off the tx indicator bar).

- when tx is selected, touching the "*" will turn tx off.

4. Follow the instructions below for weather dissemination.
a. Touch WX. It will be displayed in reverse video and will flutter in

reverse video for 20 seconds to simulate the weather message being
transmitted. All frequencies with tx enabled will flutter their

""P indicator area also.
b. If PTT or rx is activated during this process, either at this

position or at another position which also has a frequency selected
for tx, turn off all weather transmissions.

5. Releasing an active call means
a. another party terminates the currently active call (except voice

calls or incoming override).
b. a new call is initiated via DA or IA.
c. RLSE is touched.
d. Unless processing a conference call, there can only be one active

Scall at a time.

6. Do not display a site for emergency frequencies.

7. When tx is selected, automatically enable rx. If rx is deselected,
* automatfcally deselect tx.

-%
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. 8. Make the STANDBY underline indicator more distinct from the MAIN
indicator.

9. There should be an indication message when the position relief recording
is in progress. This messeage may be temporarily interrupted when dis-
playing other messages.

10. There should be no underlining when changing a BUEC selected tx/rx from
headset to loudspeaker and vice versa.

11. Use "RLSE" on both displays instead of "RLS".

- .D
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Air-to-Ground Panel (Radio)

The Air-to-Ground Panel will now contain only the A/G functions with
the exception of a G/G Panel-invoked Conference Status display.

The frequency-pair area will now be displayed in the following manner:

136.755 1*! - IHI
I

347.5 !*1 - IHI

Usage:

1. XMTR/RCVR selection

Touching a transmitter indicator box will turn on the associated
transmitter/receiver. If the selected frequency is on of a
frequency pair, then both pairs are turned on. Selection will be
indicated by an '*' (asterisk) within the transmitter indicator
box. Transmission on the frequency/frequencies will be shown by
flashing the transmitter indicator box (reverse/normal video).
Reception on the frequency/frequencies will be shown by flashing
the receiver indicator box(es).

PTT with the transmitter indicator box already flashing will
cause it to go steady, and a 'XMTR IN USE' message will appear
in the message area (PTT will be locked out).

Touching an already selected transmitter indicator box will
cause the associated transmitter to be turned off, shown by
a blank transmitter indicator box.

2. RCVR selection

If a receiver has not been selected, then selection will be
accomplished by touching the associated receiver indicator box.

S'H' (Headset) or 'L' (Loudspeaker), whichever last selected, (or
default, if no prior selection), will appear within the box.

If a receiver has already been selected, then touching the
receiver indicator box will cause it to toggle between 'H' and
L'. If the receiver is one of a selected frequency pair, then

both receiver indicator boxes will show the same selection.

To turn a selected receiver OFF, the associated receiver box
must be touched TWICE in rapid succession. The OFF condition
will be shown by a blank receiver indicator box.

3. MAIN/STBY transmitter/receiver selection

XMTR or RCVR selection as described in I and 2 above will also
cause the last selected (or default) indication of MAIN/STBY
to be shown for the tranmsitter/receiver. MAIN transmitter
selection is indicated by a SOLID underline under the associate
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frequency integer digits (e.g., 134.000); STBY transmitter
selection by a DASHED underline (134.000). MAIN
Receiver selection is indicated by a SOLID underline under
the associated frequency "fraction" digits (e.g., 134.000);
STBY receiver selection by a DASHED underline (134.000).

Touching a selected MAIN/STBY area will cause the indication
to toggle between MAIN and STBY for the touched transmitter or
receiver.

-.. 4. Emergency frequency selection

The emergency frequencies (121.500 and 243.0) are grouped in the
lower right-hand corner of the A/G display. Selection of XMTR
is the same as described above, with the exception that there
will be no MAIN/STBY indication, and the receivers cannot be
turned off.

5. Volume/brightness adjustment

Volume/brightness adjustment is enabled by touching the 'VOL'
box in the lower left-hand corner of the A/G panel. The 'VOL'
box will go to reverse video, and 'UP' will appear immediately
adjacent to the 'VOL' box. Touching the 'UP' area will cause
it to toggle between 'UP' and 'DWN. The message area and the
line above the message area will become touch-enabled with the

" following display: (the 4's indicate default values)

4 4 4 4 4 4 4
5Hsi HS2 SPI SP2 CHM BRI BR2

Touching any of the areas will result in the level value to
increment/decrement by 1, depending on the UP/DWN status.

All values will cycle in a circular manner between 1 and 9,
except for CHM, which can go to 0 (Off).

Touching 'VOL' again, or 10 seconds after the last level
selection, will cause 'VOL' to go to normal video, and all
level and UP/DWN indicators to clear.

5. SITES selection

Touching the 'SITES' area will cause the site designators
associated with each frequency/frequency pair to replace
the frequency digits (VHF frequency digits for a frequency
pair), and the word 'RADIO' to replace 'SITES'.

Site selection is indicated by the site designator appearing
41 in reverse video. Selection/deselection of a site is

accomplished by touching a site designator. An unselected
site will be selected, and a selected site will be deselected,
providing that there is at least one selected site for the

A frequency/frequency pair.

D-5
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Ground-to-Ground Panel

The Ground-to-Ground panel now contains 25 direct-access
selection areas. Other areas will function in the same manner as
before with the following exceptions:

1. Direct Access calls

The 'ALT DA' area will be used to alternate between the two
pages of direct-access selections. Each page will contain
up to 25 DA selection points.

A direct-access call can be made by touching the appropriate
box. The box will FLASH (reverse video/normal video) while
the call is "ringing", and will appear in STEADY reverse
video when the call is answered.

A D/A call can be terminated by (1) touching the 'lighted'
D/A box; (2) touching the 'RLSE' box; (3) initiating
another GIG call; or (4) answering another G/G call.

Special conditions for a D/A call are:
a. HOLD (H)
b. CONFERENCE (C)
c. OVERRIDE (0)
d. VOICE CALL (V)

The special conditions will be shown by 'H , 'C ' '0 '
or 'V ' in reverse video immediately in front of the D/A box.

An incoming non-override D/A call will be indicated by
flashing the appropriate D/A box. An answered D/A call
(override or non-override) will be shown by a STEADY reverse
video. (An incoming D/A override call will also cause the
word 'OVERRIDE' appear in its designated area.

2. lndirect Access calls

The I/A keypad will be "hot". Any number sequence selected
on the keypad will be displayed in the message area as the
numbers are being selected. If the number is valid, it will
FLASH while the call is "ringing", and go STEADY and remain
displayed in the message area for 10 seconds or until the
call is terminated.

1/A calls can be terminated by (1) touching the 'RLSE' area;
(2) initiating another G/G call; or (3) answering another
G/G call.

Any I/A call may be put on hold by touching the 'HOLD' area.
The number suffixed by 'H' will be placed in the call answer
area (queue).

-- MORE --
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3. Conference calls

Conference calls are initiated by touching the 'CONF' area.
The 'CONF' area will go to STEADY reverse video until touched
again. The 'MON' area will re-write to 'STATUS'.

Any calls, direct access or indirect access, initiated while
'CONF' is selected will be assumed to be in the conference.
D/A calls will be included by touching the appropriate D/A
box. I/A calls will be included by dialing the I/A number.

If the 'STATUS' area is touched, the A/G screen will re-write
to the CONFERENCE STATUS display, and all calls, as they are
completed, will be shown on the status display.

If the status display has not been selected, then the calls
" -" will be displayed on the bottom line of the G/G panel, up to

and including the first five completed conference calls. A
sixth completed conference call will cause an automatic

4-r selection of the CONFERENCE STATUS display. The CONFERENCE
.STATUS display will remain on the A/G panel until all calls

(more than 5) have been completed, when it may then be
deselected by touching either the 'STATUS' area, or it may
automatically be deselected by terminating the position's
participation in the conference call.

Conference calls can be terminated by (1) touching 'RLSE'; or
(2) touching 'CONF' when it is selected.
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APPENDIX E

'- EVALUAT ION FORKS

NAME _____________ _

RATING OF FUNCTIONS AND FEATURES

Following is the list of functions and features that you viii be eval-

uating for each alternative. You will be evaluating these functions in terms

of ease of execution and observing status. Some functions are used more fre-

quently than others and viii be more important to the effective performance of

your job. For that reason, please rate how important you think each function

is in terms of how often you have to use it and how critical it is to access

the function immediately.

1. Set-Up Functions

How important are the following set-up

Nfunctions to performing your job:

VERY QUITE MODERATELI NOT VERY NOT AT ALL
IMPORTANT IMPORTANT IMPORTANT IMPORTANT IMPORTANT

(5) (4) (3) (2) (1)

POSITION RELIEF

ROUTING OF VOICE (A/G,
G/G, AND OVERRIDE)

VOLUHE CONTROL (HEADSETS,
LOUDSPEAKERS, CHIME)

DISPLAY BRIGHTNESS CONTROL

i -1 -
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2. Air-to-Ground Functions

How important are the following air-to-ground

functions to performing your job?

VERY QUITE MODERATELY NOT VERY NOT AT ALL
IMPORTANT IMPORTANT IMPORTANT IMPORTANt IMPORTANT

(5) (4) (3) (2) (1)

TRANSMIT

- ENABLE

- SELECT MAIN/STANDBY

RECEIVE

4. - ENABLE

- SELECT MAIN/STANDBY

- ROUTE VOICE TO HEADSET
OR LOUDSPEAKER

SITE SELECTION

BUEC

EMERGENCY FREQUENCIES

WEATHER DISSEMINATION

AUTOMATIC TRANSFER TO
LOUDSPEAKER

9-2
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3. Ground-to-Ground Functions

How important ore the following ground-to-

ground functions to performing your job?

VERY QUITE MODERATELY NOT VERY NOT AT ALL

IMPORTANT IMPORTANT IMPORTANT IMPORTANT IMPORTANT
(5) (4) (3) (2) (1)

DIRECT ACCESS CALLS

- OVERRIDE

- WON-OVERRIDE

'INDIRECT ACCESS CALLS

COMMON ANSWER QUEUE CALL
SELECTION

RE LEASE

HOLD

PTRANSFER

ONITORING

ONFERENCKE

--3
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EVALUATION FORM FOR ALTERNATIVE 3
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I. SIT UP

The demonstration of the set up functions will proceed as follows:

(1) One frequency pair enabled;

HAIN transmitters and receivers selected

(2) Initiate position relief recording

(3) Assign A/G frequency pair to headset or loudspeaker

(4) Assign automatic transfer of A/G voice to loudspeaker if GIG active

(5) Assign GIG to headset or loudspeaker

(6) Assign G/G override to headset or loudspeaker

(7) Adjust volume and brightness levels

(8) Terminate position relief recording

1. For each of the following set-up functions that have just been demonstrated

please rate how adequate you think each was in terms of using the function to perform

your job.

VERY QUITE MODERATELY NOT VERY NOT AT ALL TOTALLY
ADEQUATE ADEQUATE ADEQUATE ADEQUATE ADEQUATE UNACCEPT
(5) (4) (3) (2) (1) ABLE

POSITION RELIEF

ROUTING OF VOICE (A/G,

+I"-+ _ (G/G AND OVERRIDE)

VOLUME CONTROL (HEAD-
SETS, LOUDSPEAKERS,

CHUM)

i DISPLAY BRIGHTNESS
CONTROL

2. For each function marked "TOTALLY UNACCEPTABLE" state your reason.

E-7
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* 3. Did the functions demonstrated seem easy to use?

Yes, functions seemed easy to use . . ... _ _

No, functions did not seem easy to use . .

3a. If NO, the functions did not seem easy to use, why not: Was it

because

Yes No

a. There were too many actions or

steps involved . . . . . ......

b. The progressions were not logical . . .

c. The status indicators were not

easy to understand . . . . . .

d. Other, please list

4. Comments

E-8



11° AIR-TO-GROUND

The demonstration of the air-to-ground functions will proceed as follows:

(1) Transmit A/G voice

(2) Enable a transmitter/receiver pair

(3) Select STBY VHF transmitter

(4) Select STMY VHF receiver

(5) Transmit A/G voice

(6) Receive A/G voice

(7) A/G voice transmission on unselected transmitter

(8) Change transmitter/receiver site

(9) Change A/G voice from headset to loudspeaker

(10) Turn off a transmitter

(11) Turn off a receiver

(12) Select BUEC for a frequency

(13) Transmit A/G

(14) De-select BUEC

(15) Select VHF emergency frequency

(16) Select UHF emergency frequency

(17) Transmit on emergency frequencies

(18) De-select emergency frequencies

(19) Initiate transmission of weather recording

(20) Automatic transfer of A/G voice to loudspeaker

E-9



1. For each of the following air-to-ground functions that have just been demon-

L, strated please rate how adequate you think each was in terms of using the function to

perform your job.

VERY QUITE MODERATELY NOT VERY NOT AT ALL TOTALLY
Vs ADEQUATE ADEQUATE ADEQUATE ADEQUATE ADEQUATE UNACCEPT-

(5) (4) (3) (2) (1) ABLE

TRANSMIT

'"~ENABLE

SELECT MAIN/STANDBY

RECEIVE

ENABLE

SELECT MAIN/STANDBY

ROUTE VOICE TO HEAD-

SET OR .OUDSPEAKE!

"-I SITE SELECTION

BUEC

: EMERGENCY FREQUENCIES

WEATHER DISSEMINATION

AUTOMATIC TRANSFER TO
LOUDSPEAKER

2. For each function marked "TOTALLY UNACCEPTABLE" state your reason.

E-l0



3. Did the air-to-ground functions demonstrated seem easy to use?

- Yes, functions seemed easy to use .....

No, functions did not seem easy to use . _.

3a. If NO, the functions did not seem easy to use, why not? Was it

because

Yes No

a. There were too many actions or

steps involved . . . . . . . . . . .

b. The progressions were not logical . . .

c. The status indicators were not

. easy to understand . . . . . . .

d. Other, please list

4. Comments

'C
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11. GROUND-TO-GROUND

The demonstration of the ground-to-ground functions viii proceed as

follows:

(1) Initiate a DA call

(2) Terminate DA call with 'RLSEI

(3) Initiate DA override call

(4) Terminate DA override call by initiating another DA call

(5) Terminate DA call

(6) Receive a DA call

(7) Hold DA

(8) Resume DA

(9) Terminate DA call by answering another incoming DA call

(10) Initiate DA call on alternate page

(11) Receive a DA override call

(12) Receive a second DA override call

(13) DA override calls terminated

(14) Initiate an IA call

(15) Terminate an IA call with 'RLSE'

(16) Initiate an IA call

(17) Receive an IA call

(18) Terminate IA call by answering an incoming IA call

(19) Place an IA call on hold

(20) Resume a held IA ceWl

(21) Terminate an IA call

(22) Initiate IA call with IA keypad

(23) Transfer call

(24) Initiate monitoring

(25) Terminate monitoring

(26) Initiate a conference call

(27) Terminate participation in a conference call

E-12
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1. For each of the following ground-to-ground functions that have just been demon-

strated please rate how adequate you think each was in term of using the function to

. perform your job.

VERY QUITE MODERATELY NOT VERY NOT AT ALL TOTALLY
ADEQUATE ADEQUA ADEQUATE ADEQUATE ADEQUATE UNACCEPT-

5) (4) (3) (2) (1) ABLE

DIRECT ACCESS CALLS

- OVERRIDE

- NON-OVERRIDE

INDIRECT ACCESS CALLS

WHMON ANSWER QUEUE
CALL SELECTION

LEASE

DALD

NSFER

NITORING

. ONFERENCE

2. For each function marked "TOTALLY UNACCEPTABLE" state your reason

9-13
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3. Did the ground-to-ground functions demonstrated seem easy to use?

Yes, functions seemed easy to use .. . .

No, functions did not seem easy to use * *

3a. If NO, the functions did not seen easy to use, why not: Was it because

Yes No

a. There were too many actions or

steps involved . . . . ...

b. The progressions were not logical . . . --

c. The status indicators were not

easy to understand ........ .. -

d. Other, please list

4. Did the functions associated with DA calls seem easy to use:

Yes, DA functions seemed easy to use . ..

No, DA functions did not seem easy to use . *

4a. If NO, the DA functions did not seem easy to use, why not?
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5. Did the functions associated vith IA calls seem easy to use?

Yes, IA functiona seemed easy to use .. . .

No. IA functions did not seem easy to use . o

5sp If N0. the IA fuictions did not seem easy to use, vhy not?

6 . Commets

-'e i 4

4h,.

E-L5
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IV. GENIERAL QUESTIONS

The folloin questions pertain to the entire display and all the

functions.

1. Overall, was the arrangement of the display easy to understand?

Yes, the arrangement of the display was

easy to understand .. ..... ... .

No, the arrangement of the display was not

easy to understand .. ...... ... _a

Is. if HO, the arrangement of the display was not easy to understand,

what was wrong with it?

2. Overall, were the sequences required to operate the functions

logical?

Yes, the sequences were logical ......

No, the sequences were not logical ... _ _

2a. If NO, the sequences were not logical, what was wrong with them?
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3. Were the statue indicators discernible?

Yes, status indicators were discernible . .

*' No, status indicators were not

discernible ..............

3.. If NO, the status indicators were not discernible, what was wrong

with them?

4. When an action was initiated. was the response feedback sufficient

to confirm the action?

Yes, feedback was sufficient . . . . . ._.

N40, feedback was not sufficient . . . . ._.

4s. If NO, the feedback was not sufficient, what was wrong with it?
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5. Do you have any other cacots?
,~ ~9"
a. .~

.4%,
1%

4%

,'%m *'

I

4

Mt

lb.'4

'I'

'.1
a;-

* bps

"a
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* APPENDIX F

SLI U FUNLIONSEVALUATION DATA

WaMy quil NOSAULl Y NOT NO A? ALL
00IURT*IT IMPOSTAN IMPORTANT IRMPOTAN MPORTANT

(5 () (3) r(2) (1)

POSITION RELIEF 3 2 21 1
ROUTING OF VOICE (AiG. 7 11

GIG. AME OVER [ILs)

VLU0 CONUOL (36*3111.4 5
44WUSKMIRS. CHIME)4 5

DISPLAY 111110NSSS CONTROL 2 43
ike 0010ere ludicece the mmer of individuals selecting the @Pacific Weight
value fer the speciftic functieon

GROND-0-COUM UiKTIOIE-

MiY QUITE MOOUAIlLy NOT Wny wt AT ALL
INPORANY SMSPURTANIMPOTNTWOITANT WMRTNY

DIKELT ACCESS CALLS 8 1
- oItO 9

O- wOV1011in1 2 5 1 1
INozasci ACCESS GALLS 2 4 2 1

CosewUAa.SSOvum CALL 1 5 2 1

IS War. 6 3
HOLD_ _ - 2 2 2 3
""spa1 5 1 3
1411Ohzuezu 4 3 2

-oam 1 3 4 1
The nmbser. iodi cate thbe smber of iodsviduele selecting the specific weight11 vau o the @Peeii fuaction.

AE11-1O-GRONS MflIONS

Vial QUITE NOIYLY MY WIS NOT AT ALL
IMPORTAfl 1111111lI IMU*?AT 1FINPSAP 10 MPRANTY

(5) (4) (3) (3) (1)

TRANSMIT 8 1
-nMszIz 6 2 __

-SILICT NAINSAMY 2 5 1 1
RECEIVE 8 1
- ENABLE 6 21
- stEL-T NAIN/sTANIT 2 4 3 ____

- ROM11 VOICS TO HEADSE1T2 5

SITE SELECTION 2 1
DOW__ 3 2 2 1 1I Immsmv WMqUuLtLS 1 4 2 2

WKATWA Ia*SS~MIuNTION 6 2 1
AUUTMAIC ThAnSE 11 U3

LOUDSPI.AMe

The oun.ratiodicato the umser of isdividualS Selectinag the specific weight valuee
#or the So cic functon.



OVERALL GROUP AVERAGES - ALTERNATIVE 1

Min Max
Value Value X 0r

Set-up 1 4 25 14.8 6.7

2 8 25 17.6 4.9

3 8 16 10.4 3.1

4 6 15 10.4 3.5

GIG 1 02 25 15.6 9.5

2 10 25 18.3 5.0

3 8 25 14.6 6.4

4 a 20 15.2 3.7

5 3 16 11 3.8

6 12 25 22 4.9

7 3 20 10.6 6.4

8 2 15 7 4.5

9 4 25 13.9 7.1

10 2 15 9 4.4

A/G 1 0 25 18.3 7.9

2 3 25 19.3 7.3

3 8 25 16.5 5.2

4 01 25 18.3 7.9

5 3 25 19.3 7.3

6 9 25 16.6 5.0

7 10 15 13.4 2.1

8 01 20 8 6.7

9 3 20 8.3 5.8

10 5 16 10.4 3.7

11 4 15 11.1 3.6

12 10 25 17.3 4.9

v,* •365.2
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OVERALL GROUP AVERAGES - ALTERNATIVE 2
4.

Min Max
Value Value X X

Set-up 1 01 25 10.4 7.7

2 5 20 12 6.8

3 4 15 9.6 3.8

4 4 20 9.4 5.4

G/G 1 0 20 12.4 7.9

2 5 20 15.6 5.8

3 6 20 13.6 5.3

4 01 20 13.6 6.0

5 01 9 5.7 3.2

6 12 25 19.8 4.0

7 3 20 9.1 5.6

8 2 15 7.8 4.1

9 6 20 13.1 4.9

10 3 15 8.3 3.5

A/G 1 02 15 10.2 6.2

2 02 15 8.6 6.2

3 0 15 7.3 4.0

4 02  15 10.2 6.2

5 02 15 8.3 6.4

6 01 15 7.4 4.1

7 6 12 8.6 2.4

8 2 20 9.6 6.0

9 02 20 7.4 6.4

10 6 20 13.2 4.3

11 3 15 9.6 4.2

12 10 20 16.3 3.8

= 277.1

F-3
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OVERALL GROUP AVERAGES - ALTERNATIVE 3

"in Max

Value Value X

Set-up 1 4 25 16 6.8

2 5 25 17.9 7.3

3 01 20 13 5.9

4 4 20 13 5.5

G/G 1 16 25 22.3 3.4

2 20 25 23.3 2.5

3 10 25 17.3 5.2

4 9 25 16.8 5.1

5 5 20 12.3 4.4

6 10 25 19.2 5.8

7 3 20 10.4 6.0

8 2 15 8.1 5.0

9 6 20 12 4.2

10 4 15 8.9 4.3

G/G 1 16 25 21.2 3.1

2 4 25 18 7.1

3 8 25 14.7 7.2

4 16 25 21.2 3.1

5 4 25 18 7.1

6 9 20 17 4.8

7 9 20 13.9 3.4

8 4 20 12.4 5.5

9 02  20 8 7.1

10 6 16 12 4.2

11 4 15 10.3 3.0

12 01 20 15 6.2

- 392.2

- F-

F--4 ,,

U- .4,.. . ;,: : ,,* a, ,',-.,- -.,. .'-' ... . 5,-*-. ,* - U-**;.* ... .-. *.:" *-. . - ;;-...."-'. U -". .- ./''.". ."U,,'



T UMINAL AND EIN ROUT& GOUP AVERAGES - ALTUNATIVE 1

.*' Terminal g En Route

Sot-up 1 16 13.8

*.. 2 21.3 14.6

,." 3 10 10.8

4 9.5 11.2

G/G 1 22.5 10*

2 22.5 15

3 20.3 10

4 14.8 15.6

5 9.8 12

6 23.8 20.6

7 8.8 12

8 7 7

9 14 13.8

' 10 7.7 10

A/G 1 22 16*

2 22 17.6

3 20 14.4

4 22 16*

5 22 17.6

6 20 14.6

7 13.3 13.4

8 9.7 7*

9 6.7 9.2

10 12 9.4

11 9.3 12.2

12 14 19.2

401 343

*Totally unacceptable

~00
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TERMINAL AND EN ROUTE (OUP AVERAGES - ALTERNATIVE 2

Teruinal I En Route

Set-up 1 15.3 10.6*

2 16.3 12.6

3 8.3 10.6

4 8.5 10.2

/.. GiG 1 18.8 11.4*

2 18.8 15
3 17 10.8

4 13.8 13.40

5 6.3 5.2*

6 20 19.6

7 7.8 8.2

8 7.8 7.8

9 14.8 11.8

10 7 9.4

A/C 1 9.3* 11*

2 8* 7*

3 9* 7.6

4 9.3* 11"

, 5 8* 8.6*

6 7* 7.8

7 9 8.2

8 10 9.2

9 11 6.6**

10 16.8 10.4

11 9.3 9.8

12 16.3 16.4

303.5 270.3

*Totally unacceptable

F-6
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TERNMINAL AND EN ROUTE GROUP AVERAGES - ALTERNATIVE 3

Terminal X En Route

Set-up 1 16 16

2 21.3 15.2

3 12.8 13.2*

4 11.5 14.2

- G/G 1 23.8 21.2

2 23.8 23

3 19.3 15.8

4 15.3 18

5 11 13.4

6 19 19.4

7 9.5 11.2

8 10.3 6.4

9 12.3 11.8

10 7.8 9.8

A/G 1 21.5 21

2 21.5 15.2

3 20 14.4

4 21.5 21

5 21.5 15.2

6 20 14.6

7 13.5 14.2

8 9 15.2

9 8.5 7.6**

10 15 9.6

11 8.8 11.6

12 12 * 17.4

406.5 385.4

*Totally unacceptable

F-7
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ST-UP FUNCTIONS

MRY QUITE WOPUATBLY NOT MY MY AT AL TOTALLY
ADINIIATZ AD&QIIAT9 ADDQUAYU ADEQUATE ADMqSATIK UNACPr-

(3) (4) (3) (2) CI AIt

P061TION AZLlEP

RlOUTING OF TOICK (A/c,

44/C AND OVIRKlaS)

VOLUIE C0NMOL (Nhub-- 'P
% UTS. W4SSPMS,

DISPLAY MNTmUS
CONSOL

Gsoejw-g-CROeJN FUNCTIONS

VERY QUIT& NODWA72L NOT MIY NOT AT AL TOTALLY
ADEQATE ADRQUAT4 ADSOLUATS AD9QUATi ADEQUAT& WOACPT-

(5) (4) (3) (2) (1) ABLE

DIRECT ACES CALLS XX

-Nuis-OVUISIDE X
IND)IRECT ACCESS CALLS

% C""mo ANSWE QUELUE
% CALL SELECTION

RX~X

AN-7-MOUND FUNCTIONS

MRY QUITE MODERATELY NOT MRY NOT AT AL TOTALLY
ADEQUATL ADEQUATE ADEQUATIE ADEQUATE ADEQUATE U~wCCEPT-

(5) (4) (3) (2) (1) AlSt

INANSHIT

SEIACT NAINISTANDSY

SELECT MAIN/BTAIY - -

ROUtE VOICL TU NLED
SET (aLUDSPEAKE

SIT& SEUTION X

AVIONATIC TRANSFI I0

Alternative 1 Problem Areas

% %



SET-U? FUNCTIONS

VERnY QUITE NOMATELY NOT MY My AT AL IOTA LLY
AMUATI 0SIQUATZ AunQUATI AMtQUATL ADEQUATE hNwC9Pr-

() (4) (3) (2) (1) AIA

POSITION RELIKF X
SouTING Of VOICE (A/C.

*(C/c Anm oVftkIli) - XX
VOLUME CONTROL (NEAD-

SITS. WUSSPUS, xx X
CMUGS)

4 ~~CONTROL- -- --

VERY QUITE NOOSATZLT NOT MYt MDT AT AL TOTALLY
ADEQUATE ADEQUATE. ADEQUATE ADEQUATE ANIQUATE INSACEtr-

(5) (4) (3) (2) (1) AL1

*DIIIECT ACCESS CALLS X X
4...',D1 1 0 X _______

INOI&SCT ACCESS CALLS X X
COMuw AMSWW QUEll X

*CALL SELECTION x

RELASZ

-MOLD

MONITORING X

* ,* AD-70-OOl UNCTION

Vey 04UIIl NOIATZLI NOT Vat NOT AT AL TOTALLY
ADEQUATE ADEQUATE, Ab[QUATR AD&QUATS AnT UACCXPT-

* S~~~ENALEX __ _ _ _

*SELECT MAIH/STANDST )0OO X X

SEGACT MAIN/STANDS? - -)Q * -- - xX
4" ROMfl Voida 1D HEAD

SET OR LUJUSMSR

SITI ShIACTION X X ________

WIATHU DISU8e INATION

AUTlOMATIC TRANSFER TO x

Alternative 2 -Probim Areas
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APPENDIX G

* YEW Modifications MODIFIED ALTUNATIVE
Alternative 3 changes

.> 1. Display Image

a. Eliminate volume control

(1) (See attached diagrams) The VOL touch area and its associated
functions are to be eliminated.

b. Change brightness control

(1) A ne* touch areao BRITE, will be established on each touch
panel. Its will function as follows:

(a) OFF, then touched: BRITE will reverse video. The message
area (on the same panel only) will be activated for touch
The message area will appear as:

1 - 2 - 3 - 4 - 5 - 6 - 7 - 8

with the current selected brightness level in reverse video.

Touching one of the numbers will cause that number to go
to reverse video# and any other previously selected numbers
will return to normal video.

(b) REVERSE VIDBO, then touched: BRITE will return to normalt
and the message area will CLEAR

c. Regroup G/G functions

See attached diagrams

d. Monitor display should display a monitor group

(1) The MON function will now perform as follows:

(a) OFF* the touched: MON goes to reverse video. The rightmos
two columns of DA designators "page" to a new set of
designators# which will be classmarked as monitor only.

Touching one of the monitor designators will cause it to go
to reverse video when the monitor connection has been made.

Touching an already selected monitor designator will cause
it to be deselected from monitoring; its display will
return to normal.

(2) MON reverse video# then touched: MON returns to normal
video; Monitor Opage" reverts to original set of DA
designators; All monitoring is terminated.

e. Add ZA and RLSE to keypad

c-1
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(1) Replace * and V symbols with IIA' and 'RLSE', respectively.
The two functions perform as follows:

(a) IA will always enable the keypad, and always initiate
a new dialing sequence, concurrently terminating any active
call. When touched/pushed, the IA touch area will REVERSE.
and the IA key will light.

If a dialing sequence is not started within 10 seconds,
the IA key will go OFF, the touch area NORMAL, and the
keypad will be disabled.

(b) RLSR will always terminate the active call, and/or disable
the keypad. The key will light for one second, the touch
area will reverse for one second.

2. AIR-TO-GROUND

a. Keyed frequencies

Other PTT on any displayed frequency (except BUBC selections):
Xmtr indicator box goes SOLID reverse video (no flash)

Our PTT (except BUEC selections):
Xmtr indicator boxes FLUTTER on all selected frequencies

Incoming voice on unselected frequencies (except BUEC):
Rcvr indicator boxes SOLID reverse video (no flash)

.*' tIncoming voice on selected frequencies (except BUEC):

Rcvr indicator boxes FLUTTER
",

b. Xmtr/rcvr selection

Transmitter/receivers can be turned off individually.
4Paired frequencies are still selected by a single touch.

C. Receive voice in frequency pairs

Incoming voice on a paired frequency will cause selected both rcvr
indicator boxes for the pair to FLUTTER

d. Emergency frequencies

Emergency frequency transmitter/receiver selection will be the same
as for "normal* unpaired frequencies. The indication of transmitter
selection will differ in that the frequency number will also reverse.

Additional display/functional differences:

If there is incoming voice on an emergency frequency, and no xmtr
has been selected, the rcvr indicator box will FLUTTER (as is usual).
and the frequency number will FLASH until a transmitter has been
selected within VSCS. When a xmtr is selected at another position#
the frequency number will revert to normal. If a xmtr is selected

G-2



at this position, the frequency number will be steady reverse video.

if no voice is present on either incoming or outgoing on emergency
for 1 minute, then the xmtrs will automatically deselect, and all
displays revert to their previous state.

e. Display and allow changes to SITES only on selected frequencies;
expand to more than two sites

(1) The SITES function will change to the following:

Touching an disabled(?) SITES area:
The SITES area goes to reverse video; all touch areas for
the selected frequencies change function to site selection.

When any touch area of a selected frequency/frequency pair is
touched, the word SITES appears below/between the frequency/

*frequency pair, and the site designators appear in the A/G
panel message area, with the message area enabled for touch,

-. and selected sites in reverse video, e.g.,

B5L SEL NEL .1 TNP

.- Touching a site designator will toggle its state between
selected/not selected, within the requirement that at least
one site must be selected.

. 3. GROUND-TO-GROUND

a. Provide for the display of how an incoming DA call on another page
is handled.

For an incoming DA call on the alternate (undisplayed) DA page.
V if the CA queue is full:

FLASH the 'ALT DA' box. When it is touched, rewrite the DA's
with the alternate DA page, FLASH the incoming DA designator,

else:and set the 'ALT DAI box back to normal.else:

Place the FLASHING DA designator in the CA queue, handle as
though it were an IA incoming call.

b. Remove the 'n' from adjacent to a held DA call; just WINK the DA

designator. Delete capability to hold an override call.

C. Include transferring a call in the CA queue (incoming IA) to

DA or IA

d. Voice calls demonstrate the use of a trunk by multiple users and
require that all users know when the trunk is in use.
Three states exist for positions with access to the trunk;
(1) trunk-in-use; (2) trunk-in-use-connected; and
(3) trunk-in-use-calling.

Trunk-in-use-calling implies that one position has initiated the
voice call, but no other position has yet answered.

c-3 (
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' Trunk-in-use-connected implies that this position has a voice
connection on the trunk, i.e., this position has either made the
voice call or has answered it, and can talk on the trunk.
Trunk-in-use implies that other positions have voice connection
on the trunk, but this position cannot talk on the trunk without
answering or joining the trunk.

(1) Initiating a voice call

A voice call is initiated by touching a designated DA area
or dialing an IA connection code.

The initiator of the voice call will have a FLUTTERING
designator indicating trunk-in-use-connected. All other
parties connected to the trunk (until
somebody answers) will observe a FLASHING designator, indicating
trunk-in-use-calling.

(2) Answering a voice call:

Touching the FLASHING voice call designator will answer the
call. The designator will FLUTTER while the call is in
progress.

If another position answers the voice call, the voice call
designator at this position will go STEADY indicating
trunk-in-use.

(3) Join-in a voice call:

Touching the STEADY (trunk-in-use) designator will connect
this position to the voice call. The designator will change
to FLUTTER (trunk-in-use-connected).

(4) Terminating/Disconnecting a voice call:

If the designator is FLUTTERING (trunk-in-use-connected),
then a touch to the designator (or initiating another call)
will cause the designator to change to STEADY (trunk-in-use).

When all trunk-in-use-connected positions have terminated
their-participation in the voice call, then the designators
at all postions will go to NORMAL.

e. Provide for two types of outgoing DA override calls

(1) Type one does not require PTT and is immediately connected
and enabled for voice (no change to current process)

(2) Type two requires PTT for voice. Voice is routed over G/G
and any selected A/G voice transmissions are disabled until
the DA override call is terminated.

f. Outgoing non-override calls that have no DA designator at the called
position.
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This type of call is handled from the calling position as is
any other non-override DA call, except that the called party
re ceives the call in that positions CA queue, and the caller
receives a 'DAxx CALL PLACED IN CA QUEUE' in its G/G message
area.

4. IA FUNCTIONS

A pseudo numbering scheme must be established to demonstrate the

required IA functionality. A suggested scheme follows:

Outgoing ealls (via IA keypad)

DA IA - 0 - XX
IA IA - 4XXX

IA - 9 - XXX - XXXX
IA(O) IA - 5XXX

Trunk access calls (via DA)

TA DA - (nsg) - XXX

Trunk access calls (via IA keypad)

TA IA - 2XXX - (msg) - XXX

(msg :-- 'TRUNK READY' in G/G message area)

Special functions

forwarding IA - 31 - OXX
end forwarding IA - 31 - 000
transfer IA - 32 - 4XXX

IA - 32 - 9 - XXX - XXX
conference IA - 33
posn relief IA - 34
brightness IA - 35 - X

IA - 36 - X

5.- UNDECIDED (but still in)

a. BUEC

No changes

b. CA queue

No changes, except as described in 3.a above

c. Conference Calls

Touching 'HOLD' while conference calls are enabled will disconnect
the caller temporarily from the conference. 'CONF' will WINK while
in hold. Any IA/DA calls received or initiated while CON? is on
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hold will be 'normal'. The conference call is resumed by touching
the winking ICONF t .

6. BXTZU AL CONTROL

a. Air-to-ground

(1) Start/stop receive voice
(2) Start/stop PTT (this position)
(3) Start/stop PTT (another position)
(4) Start/stop PTT (another position) with PTT lockout

(message in A/G message area: IFREQ IN USE - PTT LOCKOUT')

b. Ground-to-ground

(1) Incoming DA (ring or override)
(2) Other position terminates DA call (ring or override)
(3) Incoming DA w/o DA designator
(4) Incoming IA calls (ring ok override)
(5) Other position terminates IA call (ring or override)
(6) Outgoing IA calls answered
(7) Outgoing DA calls answered
(8) Incoming voice calls
(9) Another position answers a voice call

(10) Another position terminates connection to voice call
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